© 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



ill 

0 Publication number: 



0 466 662 B1 



® 



EUROPEAN PATENT SPECIFICATION 



© Date of publication of patent specification: 18.10.95 © Int. CI. 6 : C07C 219/24, A61 K 31/13, 

_ A61K 31/135 

© Application number: 91830261.3 

© Date of filing: 13.06.91 



® 6,7-disubstituted-2-aminotetralines active as immunomodulators and pharmaceutical compositions 
containing same. 



© Priority: 15.06.90 IT 4806690 


@ Proprietor: Sigma-Tau Industrie Far- 


© Date of publication of application: 


maceutiche Riunite S.p.A. 


Viale Shakespeare, 47 


15.01.92 Bulletin 92/03 


1-00144 Roma (IT) 


© Publication of the grant of the patent: 


© Inventor: Foresta, Piero 


18.10.95 Bulletin 95/42 


46, Via L. Sturzo 


© Designated Contracting States: 


I-00040 Pomezia (RM) (IT) 


Inventor: Marzi, Mauro 


AT BE CH DE DK ES FR GB GR IT LI LU NL SE 


158, Via Antonio Clamarra 




1-00169 Rome (IT) 


© References cited: 


Inventor: Tintl, Maria Ornella 


EP-A- 0 273 017 


81, Via Ernesto Basile 


WO-A-80/00251 


1-00182 Rome (IT) 


WO-A-89/12445 




DE-A- 2 803 582 




GB-A- 2 191 999 


© Representative: Fassi, Aldo 




c/o Sigma-Tau 


J. MED. CHEM., vol. 29, no. 9, 1986, pages 


Industrie Farmaceutiche Riunlte S.p.A., 


1615-1627, American Chemical Society; J. 


Viale Shakespeare 47 


WEINSTOCK et al.: "Synthesis and 


1-00144 Rome (IT) 


dopaminergic activity of some halogenated 




mono- and di hydroxy lated 2-aminotetralins" 





OJ 
CD 
CO 

CO 
CO 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
° may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
£L shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
UJ has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 
<3. 10/3.09/3.3.3) 



EP 0 466 662 B1 

Description 

The present invention relates to the use of 6,7-disubstituted-2-aminotetralinesof general formula (I) 
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and their pharmacologically acceptable salts, wherein X and Y, identical or different, are selected from the 
group consisting of methoxy, acetoxy and fluoro; and R and Ri , identical or different, are selected from the 
group consisting of hydrogen, ethyl, propyl, cyclopropylmethyl, 2-hydroxy-2-phenylethyl, 2-hydroxy-2-(4- 
methylphenyl)ethyl and 2-hydroxy-3-(4-methoxyphenoxy)propyl for producing pharmaceutical compositions 
having i mm unomodu latin g activity. 

Among the 6,7-disubstituted-2-aminotetralines of formula (I), particularly preferred are the compounds 

wherein: 

25 (1 ) x = Y = methoxy; R = hydrogen; Ri = 2-hydroxy-(4-methylphenyl)ethyl: 
2-[(N-2-hydroxy-2-(4-methylphenyl)ethyl)amino]-6,7-dimethoxytetraline. 

(hereinbelow: ST 563); 

(2) X = Y = methoxy; R = ethyl, Ri = 2-hydroxy-2-phenylethyl: 
2-[(N-ethyl,N-2-hydroxy-2-phenylethyl)amino]-6,7-dimethoxytetraline. 

30 (hereinbelow: ST 570); 

(3) X = Y = methoxy; R = Ri = cyclopropylmethyl: 
2-[(N,N-dicyciopropylmethyl)amino]-6,7-dimethoxytetraline. 

(hereinbelow: ST 557); 

(4) X = Y = methoxy; R = hydrogen, Ri =2-hydroxy-3-(4-methoxyphenoxy)propyl: 
35 2[N-2-hydroxy-3-(4-methoxyphenoxy)propyl)amino]-6,7-dimethoxytetraline. 

(hereinbelow: ST 564); 

(5) X = fluoro, Y = methoxy; R = Ri = hydrogen: 
2-amino-6-fluoro-7-methoxytetraline. 
(hereinbelow: ST 626); and 

40 (6) X = Y = acetoxy; R = hydrogen, Ri = propyl: 
2-N-propylamino-6,7-diacetoxytetraline. 
(hereinbelow: ST 608). 

Of compounds (1)-(6), the compounds (1)-(5) are already known; in particular, the compounds ST 563 
and ST 570 are disclosed in the European patent publication 273017; the compound ST 557 is disclosed in 
the Italian patent application 47609 A/88; the compound ST 564 is disclosed in the Italian patent application 
n • 47652 A/88; and the compound ST 626 is disclosed in J. Med. Chem. 29, 1615 (1986). 

The only known pharmacological activity for ail these compounds is as antihypertensive agents. 
On the other hand, the compound ST 608 has never been previously disclosed. Consequently, the 
present invention also relates to 2-N-propylamino-6,7-diacetoxytetraline as a novel compound and to a 
so pharmaceutical composition having immunomodulating activity which comprises 2-N-propylamino-6,7-dia- 
cetoxytetraline as active ingredient. 

ST 608 can be prepared as hydrochloride, as outlined in the following reaction scheme: 
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Preparation of 2-(N-propyl)amino-6,7-diacetoxytetraline hydrochloride (ST 608) 
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Step A 




Br 



Step B 
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QLC00 



CH 3 C00 



AAA: 



NH 2 

cr 



25 



ST 608 



STEP A 



30 Preparation of 2-(N-propyl)amino-6,7-dihydroxytetraline hydrochloride. 



35 



2-(N-propyl)amino-6,7dimethoxy tetraline (prepared as described in Example 2 of the Italian patent 
48779 A/86 - 23/12/1986) (6.6 g; 0.026 moles) were dissolved in 33 ml of 47% HBr and the resulting 
solution was kept at the reflux temperature overnight. Subsequently the solution was concentrated under 
vacuum and the residue was repeatedly washed with acetone to eliminate the excess amount of bromide 
acid. 8 g of a solid residue was obtained that was used as such in the following step. 



STEP B 



40 Preparation of 2-(N-propyl)amino-6,7 diacetoxy tetraline chloride ST 608. 
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The solid of the previous step (8g ; 0.026 moles) was dissolved in 50 ml CF 3 COOH. Acetyl chloride (40 
ml; 0.56 moles) was added to the solution. The solution was kept under stirring for 48 hours at room 
temperature and then concentrated under vacuum. The oily residue thus obtained was dissolved in 
methylene chloride. The organic phase was washed several times with 5% NaHC0 3 solution and with H 2 0, 
subsequently dried on anhydrous Na2S04 and then concentrated under vacuum. The oily residue thus 
obtained was dissolved in ethyl acetate. To the solution kept at 0* C, gaseous HCI was added till saturation. 
A white solid precipitated that was filtered and washed with ethyl ether. 7.1 g of product was obtained. Yield 
81 %. 

M.P.: 209-211* C 
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E.A. C17H24CINO4 




C 


H 


N 


CI 


calc. 


57.88 


6.8 


3.91 


10.07 


found 


58.00 


7.2 


3.72 


10.39 



The biologic activity of the compounds of the present invention was assessed via several pharmacologi- 
cal tests. Some of these tests are outlined hereinbelow. 

10 

TEST 1 : Assessment of the "in vitro-ex vivo" effect of ST 557, ST 563, ST 570 and ST 626 on the cytotoxic 
activity of peritoneal macrophages (M0). 

Male hybrid BsCfeFi aged 7-9 weeks and male inbred mice C57BI6 aged 8 weeks were used (4 
75 animals/group). 

Ail the compounds were administered i.p. (25 mg/kg/day). ST 557 was also administered per os (100 
mg/kg/day) from day -5 to day -1 (peritoneal exudate cell [PEC] harvesting at day O). 

PEC were obtained from sacrificed animals, 24 hours following the end of treatment, via repeated 
washings of the abdominal cavity. The peritoneal exudates obtained from each group of animals were 
20 pooled. 

The macrophage percentage was assessed by counting in a Burker chamber; cell suspensions 
(concentration = 2X1 0 6 M0/mL) were prepared. 

The macrophage cytotoxic activity was assessed using the following two tumor cell lines as targets: 
Daudi, derived from a human lymphoblastoma and CEM-CM3, derived from human lymphoblastic leukemia 
25 (both lines are disclosed in ATCC- American Type Culture Collection - Cell lines of hybridoma, 5th Ed. - 
1985). 

The experimental procedure is substantially the same as that described by Herscowitz, H.B. (1981) - 
Manual of macrophage methodology. Dekker M. Editor. 

In particular, samples of cell lines were labelled with 3 H-TdR (tritiated thimidine) and their concentration 
30 was adjusted to 5 X 10* cells/mL They were then added to the macrophage preparations (using 96-well 
microtiter plates) and the volumes were adjusted so as to obtain Effector (macrophage)/Target (tumor cell) 
ratios of 20:1; 40:1 and 80:1 in an overall volume of 0.3 mLVwell. 

Three replicates for each sample were prepared; after 48 and 72 hours of incubation at 37* C in 5% 
CO2. Aliquots of 0.1 mL of supernatant were drawn out from each well and counted in a j9-counter. 
35 The macrophage cytotoxic activity results in a tumor cell lysis that causes the release of the 
radioactivity incorporated by the cells into the supernatant. 

Based on the 0-counter data (in cpm) this activity is expressed as percentage of radioactivity released 
following lysis with respect to the radioactivity incorporated by the tumor cells. 

The relevant formulas are as follows: 

40 

% lysis after 48 hours= 48 hours sample cpm v 10O 

Total cpm 

45 

% lysis after 72 hours= 72 hrs sample cpm X 2* + 48 hrs sample cpm X -|Q0 

Total cpm x 3* 

50 

* The multipliers account for the volume variations of the well content during the 
sequential samplings at the 48-th hour and 72-nd hour. 

55 

The measures carried out on the samples account for a certain degree of lysis occurring spontaneously 
in cultured tumor cells not exposed to macrophages. Total radioactivity incorporated by the tumor cells is 
calculated by conducting a lysis with 1 % SDS in distilled water. 
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As shown in the following tables, the tested compounds are effective in enhancing the cytotoxic activity 
of murine peritoneal macrophages of treated mice. 

TABLE 1 



"In vitro-ex vivo" ST 557 effect on murine (B6D2F1) peritoneal macrophage cytotoxicity against a tumor 

target. 



TREATMENT 


% LYSIS OF TUMOR TARGET AT: 


48 hours 


72 hours 


20: 1 a 


40:1 a 


80:1 a 


20:1 a 


40:1 a 


80:1 a 


Control 


7.3±0.4 


13.810.9 


n.d. 


9.710.3 


16.012.1 


n.d. 


25 mg/kg/day i.p. 


10.7±0.2 


24.610.8 


n.d. 


13.110.3 


29.310.9 


n.d. 


Control b c - 


8.3±0.6 


9.410.9 


14.510.8 


10.210.6 


11.7H.3 


18.U0.9 


25 mg/kg/day i.p. 


10.8±0.6 


16.410.8 


28.310.5 


11.910.7 


17.910.4 


30.910.1 


Control b 


5.910.4 


6.010.1 


6.310.4 


10.610.5 


1 1 .210.6 


1 1 .010.7 


25 mg/kg/day i.p. 


7.810.7 


13.210.7 


32.410.9 


13.010.7 


18.710.9 


45.310.9 


Control 


22.010.9 


23.510.8 


26.410.5 


32.4H.0 


37.511.4 


40.510.6 


100 mg/kg/day os 


22.710.6 


30.110.7 


29.710.9 


29.711.2 


41 .5H.3 


44.410.3 
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a = Effector/Target ratio 

b = repeated experiment to confirm activity 

c = experiment with C57BI6 mice 

n.d. = not determined 

Control = Macrophages from PEG of untreated animals. 
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TABLE 2 



"In vitro-ex vivo" ST 563 effect on murine (B e D 2 Fi ) peritoneal macrophage cytotoxicity against a tumor 

target. 



TREATMENT 


% OF LYSIS OF TUMOR TARGET AT: 


48 hours 


72 hours 


20:1 3 


40:1 a 


80:1 a 


20:1 a 


40:1 a 


80:1 a 


Control 

25 mg/kg/day i.p. 

Control b 

25 mg/kg/day i.p. 


7.310.4 
9.710.2 
5.910.4 
7.710.6 


13.810.9 
15.410.2 
6.010.1 
9.410.7 


n.d. 
n.d. 
6.310.4 
16.0H.0 


9.710.3 
11.010.1 
10.610.5 
12.710.5 


16.012.1 
18.310.1 
11.210.6 
14.910.9 


n.d. 

n.d. 
1 1 .0i0.7 
22.2H.4 



a = Effector/Target ratio 

b = repeated experiment to confirm activity 

n.d. = not determined 

Control = Macrophages from PEC of untreated animals. 
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TABLE 3 



"In vitro-ex vivo" ST 570 effect on murine (Bg D2 R ) peritoneal macrophage cytotoxicity against a tumor 

target. ' 



TREATMENT 



% OF LYSIS OF TUMOR TARGET AT: 



48 hours 


72 hours 


20:1 a 


40:1 a 


80:1 8 


20:1 a 


40:1 a 


80:1 a 


6.3±0.1 


6.410.4 


n.d. 


10.410.2 


13.010.6 


n.d. 


14.010.7 


34.7H.2 


n.d. 


19.310.7 


45.412.1 


n.d. 


8.310.6 


9.410.9 


14.510.8 


10.210.6 


11.7H.3 


18.U0.9 


8.8H.2 


13.010.5 


14.610.6 


10.811.5 


14.910.3 


16.210.8 


5.910.4 


6.010.1 


6.310.4 


10.610.5 


1 1 .210.6 


11.010.7 


9.010.4 


10.9H.0 


19.0H.0 


13.210.2 


15.710.8 


25.3H.0 



Control 

25 mg/kg/day i.p. 
Control 

25 mg/kg/day i.p. bc 
Control 

25 mg/kg/day i.p. b 



a = Effector/Target ratio 

b = repeated experiment to confirm activity 

c = experiment with C57BI6 mice 

n.d. = not determined 

Control = Macrophages from PEC of untreated animals. 



TABLE 4 



"In vitro-ex vivo" ST 626 effect on murine (B&D 2 Fi) peritoneal macrophage cytotoxicity ac 

target. 


jainst tumor 


TREATMENT 


% LYSIS OF TUMOR TARGET AT: 




48 hours 


72 hours 






20:1 a 


40:1 a 


80:1 s ! 


20:1 a 


40:1 a 


80:1 a 


Control 

25 mg/kg/day i.p. 
Control 

25 mg/kg/day i.p. bc 
Control 

25 mg/kg/day i.p. b 
Control 

25 mg/kg/day i.p. b 


6.310.1 
7.410.2 
8.310.6 
11.810.6 

n.d. 

n.d. 
5.910.4 
8.O1O.8 


6.410.4 
12.810.6 

9.410.9 
12.710.1 
11.710.2 
18.710.1 

6.010.1 
11.610.7 


n.d. 

n.d. 

n.d. 

n.d. 
12.010.3 
18.810.1 
6.310.4 
28.015.6 


10.410.2 
10.810.3 
10.210.6 
12.610.1 

n.d. 

n.d. 
10.610.5 
12.310.6 


13.010.6 
17.610.8 
11.711.3 
13.510.7 
18.712.1 
27.510.6 
11.210.6 
14.310.6 


n.d. 

n.d. 

n.d. 

n.d. 
20.510.9 
28.010.7 
11.010.7 
32.014.3 1 



a = Effector/Target ratio 

b = repeated experiment to confirm activity 

c = experiment with C57BI6 mice 

n.d. = not determined 

Control = Macrophages from PEC of untreated animals. 



TEST 2 : Assessment of the "in vitro-ex vivo" effect of ST 557, ST 563, ST 564, ST 570, ST 608 and ST 
626 on the phagocytic activity of exudate peritoneal cells (PEC). 

Male B6D2F1 mice aged 6-8 weeks (5 animals each group) were used. 

The compounds were administered i.p. (25 mg/kg/day). ST 557, ST 563 and ST 626 were also 
administered per os (100 mg/kg/day) from day -5 to day -1 (PEC harvesting at day 0). 

The experimental procedure was substantially the same as that described by Williams at al. in 
"Methods in immunology and immunochemistry", Acad. Press. 5, 261 (1976). 
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In particular, 24 hours following the end of the treatment, PECs from each experimental group were 
harvested, pooled and their concentration was adjusted to 4 X 10 6 cells/mL 

To volumes of 250 uL of each PEC sample were added equal volumes of 0.4% SRBC (Sheep Red 
Blood Cells) opsonized with hyperimmune serum. 
5 The samples (duplicate) were incubated for 1 hour and then subjected to hypotonic shock in order to 
remove the nori-phagocytized SRBC. After restoring the osmolarity, the phagocytes were cytocentrifuged, 
stained with a differential dye and observed under the microscope. 

The results are expressed as: 

(a) percentage of cells that have phagocytized with respect to 100 phagocytizing cells; 
w (b) total number of phagocytized SRBC; 

(c) average number of SRBC in each phagocyte. 

As shown in the following tables, the tested compounds markedly enhance PEC phagocytic activity. 

TABLE 1 



SRBC phagocytosis by murine (BsC^Fi) PEC following ST 557 administration. 


TREATMENT 


Fagocytizing cells a % 


Total n 6 SRBC 


SRBC per phagocytizing cell c 






phagocytized b 




Control 


27.5 


57.0 


2.10 


25 mg/kg/day i.p. 


29.5 


93.5 


3.20 


Control 


44.5 


107.5 


2.42 


100 mg/kg/day os 


59.0 


190.5 


3.23 



25 a = percentage of cells that have phagocytized with respect to 100 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate, 
b = total SRBC phagocytized by "a", 
c = average number of SRBC in each phagocyte 
Control = PEC of untreated animals. 



TABLE 2 



SRBC phagocytosis by murine (B 6 D 2 Ft] 


PEC following ST 563 administration. 


TREATMENT 


Fagocytizing cells a % 


Total n • SRBC 


SRBC per phagocytizing cell c 






phagocytized b 




Control 


27.5 


57.0 


2.10 


25 mg/kg/day i.p. 


42.5 


146.0 


3.40 


Control 


44.5 


107.5 


2.42 


1 00 mg/kg/day os 


58.5 


164.0 


2.80 



a = percentage of cells that have phagocytized with respect to 1 00 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate, 
b = total number of SRBC phagocytized by "a", 
c = average number of SRBC in each phagocyte 
Control = PEC of untreated animals. 
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TABLE 3 



SRBC phagocytosis by murine (B G D 2 Fi) PEC following ST 564 administration. 


TREATMENT 


Fagocytizing cells a % 


Total n • SRBC 


SRBC per phagocytizing cell c 






phagocytized b 




Control 


27.5 


57.0 


2.1 


25 mg/kg/day Lp. 


40.0 


126.5 


3.2 



10 a = percentage of cells that have phagocytized with respect to 100 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate, 
b = total number of SRBC phagocytized by "a", 
c = average number of SRBC in each phagocyte. 

Control = PEC of untreated animals. 



75 



TABLE 4 



SRBC phagocytosis by murine (BeC^Fi 


) PEC following ST 570 administration. 


TREATMENT 


Fagocytizing cells a % 


Total n- SRBC 


SRBC per phagocytizing cell c 






phagocytized b 




Control 


45.4 


96.5 


2.1 


25 mg/kg/day i.p 


41 .0 


137.5 


3.3 



a = percentage of cells that have phagocytized with respect to 100 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate; 
b = total number of SRBC phagocytized by "a", 
c = average number of SRBC in each phagocyte; 
Control = PEC of untreated animals. 



TABLE 5 

35 



SRBC phagocytosis by murine (B^R ) PEC following ST 608 administration. 


TREATMENT 


Fagocytizing cells a % 


Total SRBC phagocytized b 


SRBC per 






phagocytizing cell c 


Control 


45.4 


96.5 


2.10 


25 mg/kg/day i.p. 


41.0 


137.5 


3.30 



a = percentage of cells that have phagocytized with respect to 100 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate. 
45 b = total number of SRBC phagocytized by "a", 
c = average number of SRBC in each phagocyte. 

Control = PEC of untreated animals. 
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TABLE 6 



SRBC phagocytosis by murine (BsCkFi) PEC following ST 626 administration. 


TREATMENT 


Fagocytizing cells a % 


Total n • SRBC 


SRBC per phagocytizing cell c 






phagocytized b 




Control 


45.4 


96.5 


2.10 


25 mg/kg/day i.p. 


41.0 


137.5 


3.30 


Control 


44.5 


107.5 


2.42 


100 mg/kg/day os^ 


57.0 


222.0 


3.89 



a = Percentage of cells that have phagocytized with respect to 100 phagocytizing cells. 
Mean value of 5 pooled samples, examined in duplicate, 
b = total number of SRBC phagocytized by "a". 
75 c = average number of SRBC in each phagocyte. 
Control = PEC of untreated animals. 



TEST 3 : Assessment of the "in vitro-ex vivo" effect of ST 557, ST 563 and ST 570 on the cytostatic activity 
of peritoneal macrophages. 

Male B6D2F1 mice aged 7-9 weeks (5 animals per group) were used. 

The compounds were administered i.p. (25 mg/kg/day). ST 557 and ST 563 were also administered per 
os (100 mg/kg/day) from day -5 to day -1 (peritoneal cell harvesting at day 0). 

The macrophages and target tumor cell lines were prepared as in test 1 and their concentrations were 
adjusted to 1 X 10 6 M0/mL and 5X10* cell/mL, respectively. 

Volumes of tumor cells were added to the macrophage preparations so as to obtain Effector/Target 
ratios of 10:1, 20:1 and 40:1. 

Each sample was pulsed with 3 H-TdR for 18 hours in order to label the tumor cells, which were then 
collected on filters and counted in a beta-counter. 

The macrophage cytostatic activity is expressed as percentage inhibition of tumor cell replication, by 
assessing the radioactivity incorporated by the tumor cells in each sample with respect to the maximum 
radioactivity incorporated by a sample consisting of tumor cells only. 

% of cytostasis = 1 00- sample cpm x 1 00 

total cpm 

As shown in the following tables, the tested compounds are effective in enhancing the cytostatic activity 
of peritoneal macrophages of treated mice. 

TABLE 1 



"In vitro-ex vivo" ST 557 effect on the cytostatic activity of peritoneal macrophages of treated mice. 


TREATMENT 


% of inhibition of target tumor growth at the following E/T ratios: 


10:1 


20:1 


40:1 


Control 


n.d. 


31 .7±2.6 


53.5±1 .6 


25 mg/kg/day i.p. 


n.d. 


45.1 ±1.1 


68.9±1 .4 


Control 


12.3±1.5 


28.6±4.8 


40.1 ±7.9 


100 mg/kg/day os 


24.3±2.2 


38.7±1.6 


62.8±3.1 


Control = PEC macrophages of untreated mice. 
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TABLE 2 



"In vitro-ex vivo" ST 563 effect on the cytostatic activity of peritoneal macrophages of treated mice. 


TREATMENT 


% of inhibition of target tumor growth at the following E/T ratios: 


10:1 


20:1 


40:1 


Control 


n.d. 


31 .7±2.6 


53.5±1.6 


25 mg/kg/day i.p. 


n.d. 


35.0±1.6 


55.7±1.4 


Control 


12.3±1.5 


28.6±4.8 


40.1 ±7.9 


1 00 mg/kg/day os 


25.0±4.9 


47.3±0.6 


62.8±3.1 


Control = PEC macrophages of untreated mice. 



TABLE 3 



"In vitro-ex vivo" ST 570 effect on the cytostatic activity of peritoneal macrophages of treated mice. 


TREATMENT 


% of inhibition of target tumor growth at the following E/T ratios: 


10:1 


20:1 


40:1 


Control 

25 mg/kg/day i.p. 


n.d. 
n.d. 


31.7±2.6 
38.3±2.5 


53.5±1.6 
71.0±2.4 


Control = PEC macrophages of untreated mice. 



TEST 4 : Assessment of the "in vitro-ex vivo" effect of ST 557, ST 563, ST 608 on the mytogen (PHA, LPS)- 
30 induced splenocyte proliferation in mice. 

Male B6D2F1 mice aged 6-10 weeks (4 animals per group) were used. 

The compounds were administered i.p. 25 mg/kg/day, from day -5 to day -1 (spleen excision at day 0). 

PHA (active on T lymphocytes) and LPS (active on B lymphocytes) were used as mytogens. Each 
35 mytogen was tested at three different concentrations (suboptimal, optimal, superoptimal): 0.5, 4 and 6 
mcg/mUwell and 0.5, 150 and 500 mcg/mL/well, respectively. 

The experimental procedure was conducted substantially as described by Kirchner et al., "Splenic 
suppressor macrophages induced in mice by injection of C. parvum", J. Immunol., 1975, 115:1212. 

In particular, the cell suspensions obtained from the spleens of the animals of the same group were 
40 pooled and the cell concentration was adjusted to 5 X 10 6 cells/mL 

To volumes of 0.1 mL of each sample, equal volumes of the mytogen preparations were added so as to 
obtain, for each mytogen, the previously indicated final concentrations. 

Each sample was prepared in triplicate in U-bottom microtiters. A control, to which 0.1 mL of medium 
were added instead of the mytogen, was also prepared. The control permits the extent of spontaneous 
45 proliferation in the absence of stimulation to be assessed. 

The samples were incubated at 37° C for 48 hours and then they were pulsed with 20uL 3 H-TdR 
(25uCi/mL). 

After 18 hours of further incubation, the cells were collected on filters and counted in a beta-counter. 
The results for each sample are expressed by calculating the value of the area under the curve (AUC) 
50 obtained by plotting the values of the incorporated radioactivity (in cpm) versus the various concentrations 
of each mytogen. 

In addition to AUC, also the stimulation index (SI) is considered, that is defined as follows. 



5I - AUC treated 
AUC control 
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As shown in the following tables, the tested compounds are effective in enhancing the mytogen-induced 
splenocytes proliferation. 

TABLE 1 



Mytogen (PHA, LPS)-induced splenocyte proliferation in mice treated with ST 557. 


TREATMENT 


AUC a 


S.l. b 


PHA 


LPS 


PHA 


LPS 


Control 


164±4 


8118±866 






25 mg/kg/day i.p. 


200±15 


1031 2±1 253 


1.27 (1.00-1.59) 


1.22 (1.10-1.34) 


Control 


123±6 


164071895 






25 mg/kg/day i.p. 


141 ±7 


18914±389 


1.13 (1.03-1.25) 


1.15(1.07-1.24) 


Control 


200±12 


n.d. 






25 mg/kg/day i.p. 


348±15 


n.d. 


1.73 (1.56-1.93) 


n.d. 



a = Area under curve (x 10~ 3 ):X ± ranges of variation 
b = Stimulation index; ranges of variation are indicated in brackets. 
Control = Mytogen-induced splenocyte proliferation in untreated mice, 
n.d. = Not determined. 



TABLE 2 



25 



30 


Mytogen (PHA,LPS)-induced splenocyte proliferation in mice treated with ST 563. 


TREATMENT 


AUC a 


S.l. a 


PHA 


LPS 


PHA 


LPS 


Control 


164±4 


8118±866 








25 mg/kg/day i.p. 


179±3 


9203±108 


1.09 (1.05-1.13) 


1.13(0.90-1.41) 




Control 


200±12 


26790±278 








25 mg/kg/day i.p. 


256±21 


25592+1203 


1.28(1.10-1.47) 


0.95 (0.90-1.01) 


35 


Control 


123±5 


16407±895 








25 mg/kg/day i.p. 


139±5 


1846U587 


1.12(1.03-1.23) 


1.13(1.03-1.23) 



a= Area under the curve (X 1 0"~ 3 ):Xiranges of variation 

b = Stimulation index; ranges of variation are indicated in brackets. 

Control = Mytogen-induced splenocyte proliferation in untreated mice. 



45 
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TABLE 3 



Mytogen (PHA.LPS)-induced splenocyte proliferation in mice treated with ST 608. 


TREATMENT 


AUC a 


S. 




PHA 


LPS - 


PHA 


LPS 


Control 


164±4 


8118±866 






25 mg/kg/day i.p. 


183±6 


10333+807 


1.11 (1.05-1.18) 


1.27 (1.06-1.53) 


Control 


123±6 


16407±895 






25 mg/kg/day i.p. 


128±4 


18054±970 


1.04(0.95-1.13) 


1.10 (0.98-1.22) 


Control 


136±6 


12005±434 






25 mg/kg/day i.p. 


146±4 


14490±433 


1.07(0.99-1.16) 


1.20 (1.12-1.28) 


Control 


206±8 


14907±306 






25 mg/kg/day i.p. 


233±2 


15892±339 


1.12(1.07-1.18) 


1.06 (1.02-1.11) 



a = Area under the curve (x10~ 3 ):X±ranges of variation 

b = Stimulation index; ranges of variation are in indicated in brackets. 

Control = Mytogen-induced splenocyte proliferation in untreated mice. 



TEST 5 : Assessment of the "in vitro-ex vivo" effect of ST 557, ST 563, ST 564 on the mytogen (PHA, 
ConA, LPS)-induced splenocyte proliferation in mice immunodepressed with cyclophosphamide. 

Male B 5 D2Fi mice aged 7-9 weeks (5 mice per group) were used. 

The immunosuppressor (cyclophosphamide) was administered i.p. at the dose of 100 mg/kg at day -5. 
The compounds were administered i.p. (25 mg/kg/day) and per os (100 mg/kg/day) from day -5 to day -1 
(spleen excision at day 0). 

Splenocyte proliferation was induced by three different mytogens: PHA and ConA active on T- 
lymphocytes, and LPS active on B-!ymphocytes. Each mytogen was tested at three different concentrations 
(suboptimal, optimal and superoptimal) corresponding to 0.5,4 and 6 meg/ mL/well for PHA; 0.5,4 and 8 
mcg/mL/well for ConA and 0.5,150 and 500 mcg/mLYwell for LPS. 

The experimental procedure is identical to that described in test 4. 

The results are expressed as both AUC (see. test 4) and S.I. In order to assess the efficacy of the 
immunosuppressor and the activity of the tested compounds, S.I. has been determined both for the 
immunodepressed controls (with respect to the normal controls) and for the immunodepressed treated 
animals (with respect to the immunodepressed controls), respectively. 

( a ) g| = AUC immunodepressed controls 
AUC normal controls 



(b) si = AUC immunodepresse d tested animals 
AUC immunodepressed controls 

As shown in the following tables, the tested compounds are active in enhancing the mytogen-induced 
splenocyte proliferation in immunodepressed mice. 
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TABLE 1 



Mytogen (PHA, ConA, LPSHnduced splenopcyte proliferation in 
immunodepressed mice treated with ST 557. 



10 






AUC a 










TREATMENT 


PHA 


ConA 


LPS 


PHA ConA 


LPS 




Control 


214±15 1097±33 


121681418 






15 


Immunodepressed 














control 


100±9 


507±22 


923±109 


0.46 0.46 
(0.39-0.54)(0.45-0.49) 


0.07 
(0.06-0.08) 


20 


Immunodepressed + 
















191±10 


763±14 


54111214 


1 90 1 50 


5.86 


25 










(1.65-2.21X1.41-1.60) 


(5.03-6.91) 




Control 


n.d. 


1319±54 


109681327 






30 


Immunodepressed 














control 


n.d. 


732±26 


45991366 


n.d. 0.55 
(0.51-0.59X0.37-0.46) 


0.41 


35 


Immunodepressed + 














ST 557 os d 


n.d. 


675+27 


44851433 


n.d. 0.92 

(0.85-0.99) 


0.97 
(0.81-1.16) 


40 















a = area under curve (X 1 0 ~ 3 ) with range of variation in brackets, 
b = Stimulation index, with range of variation in brackets. ' 
c =25mg/kg/day 
d =100mg/kg/day 
n.d.= Not determined. 
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TABLE 2 

Mytogen (PHA,ConA, LPS)-induced splenocyte proliferation in immunode- 



5 


pressed mice treated with ST 563. 










AUC* 




c i b 

O.I* 


10 


TREATMENT 


PHA ConA 


LPS 


PHA ConA LPS 




Control 


214±15 1097133 


121681418 






Immunodepressed 








15 


control 


100±9 507±22 


9231109 


0.46 0.46 0.07 
(0.39-0.54M0.45-0.49) (0.06-0.08) 


20 


Immunodepressed + 










ST 563 i.p. c 


217±14 666116 


3715+200 


2.17 1.31 4.02 
(1.86-2.54X1.22-1.40) (3.38-4.83) 


25 












Control 


n.d. 1319154 


109681327 






Immunodepressed 








30 


control 


n.d. 732±26 


45991366 


n.d. 0.55 0.41 


Immunodepressed + 






(0.51-0.59) (0.37-0.46) 


35 


ST 563 os d 


n.d. 619112 


35011360 


n.d. 0.84 0.41 

(0.80-0.89) (0.63-0.91) 



40 a = Area under curve (x 10 -3 ) with range of variation in brackets. 

b = Stimulation index, with range of variation in brackets. 

c = 25 mg/kg/day 
45 d =100 mg/kg/day 

n.d. = Not determined. 
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TABLE 3 

Mytogen (PHA, ConA, LPSHnduced splenocyte proliferation in immunode- 
pressed mice treated with ST 564. 



75 



35 



TREATMENT 


PHA 


AUCa 
ConA 


LPS 


S.L*> 

PHA ConA 


LPS 


Control 


214±15 1097±33 


12168±418 






Immu node pressed 












control 


100±9 


507±22 


923±109 


0.46 0.46 


0.07 










(0.39-0.54) (0.45-0.49) 


(0.06-0.08) 


Immunodepressed + 












ST 564 i.p. c 


205±6 


514±10 


2533±314 


2.05 1.01 


2.74 










(1.82-2.32) (0.95-1.08) 


(2.14-3.49) 


Control 


n.d. 


1319154 


10968±327 






Immunodepressed 












control 


n.d. 


732±26 


45991366 


n.d. 0.55 


0.41 










(0.51-0.59) 


(0.37-0.46) 


Immunodepressed + 












ST 564 os d 


n.d. 


577±41 


30231257 


n.d. 0.78 


0.65 










(0.70-0.87) 


(0.55-0.77) 



a = Area under curve (x 10 " 3 ) with range of variation in brackets, 
b = Stimulation index, with range of variation in brackets, 
c = 25 mg/kg/day 
d = 100 mg/kg/day 
n.d. = Not determined. 



Several tests have shown the low toxicity of the compounds of the present invention. Some of these 
so tests are described below. 

TOXICOLOGICAL TESTS 

(a) TOLERABILITY 

55 

The test was conducted in male Swiss albino mice weighing 22-24 g. 

A group of animals (4 animals/dose) which had been kept fasting for 18 hours, were orally administered 
the compounds ST 557, ST 563, ST 564 and ST 570 dissolved in twice distilled water. 
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A further group of animals, which had free access to food and water, were administered intravenously 
the same compounds dissolved in saline at pH 7. All the animals were kept under observation for 7 days. 
The test results are shown in table 1 . 

5 (b) LD50 

LD50 was determined according to Carrol S. Weil's method, Biometrics, pages 249-263 (1952) in male 
Swiss albino mice weighing 22-24 g. 

The various compounds dissolved in 0.90% saline were administered intravenously. The results are shown 
70 in table 2. 

TABLE 1 



TOLERABILITY doses mg/kg 


Compounds 


OS 


iv. 


ST 563 


> 50 


> 20 


ST 557 


> 20 


> 4 


ST 570 


> 50 


> 20 


ST 564 


> 50 


> 20 



TABLE 2 



30 



Compound 


LD50 mg/kg 


from mg/kg 


to mg/kg 


ST 570 


34.92 


44.30 


27.53 


ST 563 


35.71 


43.37 


29.41 


ST 557 


28.28 


28.28 


28.28 


ST 564 


44.54 


20.00 


99.17 



The dose of the compounds of formula (I) to be administered will be determined having regard to the 
age, weight and general conditions of the patient. Effective results can be obtained with doses of about 0,5- 
5 mg/kg body weight/day. Because of the low toxicity of the compounds of the present invention larger 
doses can be administered, such as 8-10 mg/kg body weight/day. 

The compounds of the present invention can be formulated by procedures well-known to those skilled 
in the pharmaceutical technology into the usual administration forms which comprise orally or parenteral^ 
administerable solid and liquid unit dosage forms. These unit dosage forms comprise from about 20 to 
about 100 mg of active principle, in addition to the usual excipients. 



35 
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Claims 

1. 2-N-propylamino-6,7-diacetoxytetraline. 

5 

2. Use of 6,7-disubstituted-2-aminotetralines of general formula (I) 



10 




15 N 

I 

R 

(I) 

20 

and their pharmacologically acceptable salts, wherein X and Y, identical or different, are selected from 
the group consisting of methoxy, acetoxy and fluoro; and R and Ri , identical or different, are selected 
from the group consisting of hydrogen, ethyl, propyl, cyclopropylmethyl, 2-hydroxy-2-phenylethyl, 2- 
hydroxy-2-(4-methylphenyl)ethyl and 2-hydroxy-3-(4-methoxyphenoxy)propyl, for preparing a phar- 
25 maceutical composition having immunomodulating activity. 

3. Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2-[(N-2-hydroxy-2-(4-methyl- 
phenyl)methyl amino]-6,7-dimethoxytetraline. 

30 4. Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2-[(N-ethyl-N-2-phenyl-2- 
hydroxyethyl)amino]-6,7-dimethoxytetraline. 

5. Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2-[[N,N-dicyclopropyl- 
methy l)am i no-6 ,7-d i m ethoxy etrali ne . 

35 

6. Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2-[(N-2-hydroxy-3-[4- 
methoxyphenoxy)propyl) amino]-6,7-dimethoxcytetraline. 

7. Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2 amino-6-fluoro-7-methox- 
40 ytetraline. 

a Use according to claim 2, wherein the 6,7-disubstituted-2-aminotetraline is 2-N-propylamino-6,7-dia- 
cetoxyetraline. 

45 9. A pharmaceutical composition having immunomodulating activity comprising an effective amount to 
induce an immunomodulating effect in an immunodepressed patient of 2-N-propylamino-6,7-diacetox- 
ytetraline and a pharmacologically acceptable excipient therefor. 



50 
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Patentanspriiche 

1. 2^N-Propylamino-6,7-diacetoxytetralin. 

2. Verwendung von 6,7-disubstituierten-2-Aminotetralinen der allgemeinen Formel (I) 




und ihrer pharmakologisch annehmbaren Salze, worin X und Y, die gleich Oder verschieden sind, 
ausgewahlt sind aus Methoxy, Acetoxy und Fluor; und R und Ri , die gleich oder verschieden sind, 
ausgewahlt sind aus der Gruppe aus Wasserstoff, Ethyl, Propyl, Cyclopropylmethyl, 2-Hydroxy-2- 
phenylethyl, 2-Hydroxy-2-(4-methylphenyl)ethyl und 2-Hydroxy-3-(4-methoxyphenoxy)propyl, zur Her- 
stellung einer pharmazeutischen Zusammensetzung mit immunmodulierender Aktivitat. 

3. Verwendung nach Anspruch 2, worin das 6,7-disubstituierte-2-Aminotetralin 2-[(N-2-Hydroxy-2-(4-me- 
thylphenyl)ethyl)amino]-6,7-dimethoxytetralin ist. 

4. Verwendung nach Anspruch 2, worin 6,7-disubstituierte-2-Aminotetralin 2-[(N-Ethyl,N-2-phenyl-2-hy- 
droxylethyl)amino]-6,7-dimethoxytetralin ist. 

5. Verwendung nach Anspruch 2, worin die 6,7-disubstituierte-2-Aminotetralin 2-[{N,N-Dicyclopropylme- 
thyl)amino]-6,7-dimethoxytetralin ist. 

6. Verwendung nach Anspruch 2, worin das 6,7-disubstituierte-2-Aminotetralin 2~[(N-2-Hydroxy-3-(4-me- 
thoxyphenoxy)propyl)amino]-6,7-dimethoxytetralin ist. 

7. Verwendung nach Anspruch 2, worin das 6,7-disubstituierte-2-Aminotetralin 2-Amino-6-fluor-7-methox- 
ytetralin ist. 

8. Verwendung nach Anspruch 2, worin das 6,7-disubstituierte-2-Aminotetralin 2-N-Propylamino-6,7-diace- 
toxytetralin ist. 

9. Pharmazeutische Zusammensetzung mit immunmodulierender Aktivitat, umfassend eine wirksame 
Menge zur Induktion eines immunmodulierenden Effekts bei einem immundeprimierten Patienten von 
2-N-Propylamino-6,7-diacetoxytetralin und einem pharmakologisch annehmbaren Exzipienten dafur. 
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Revendications 

1. 2-N-propylamino-6,7-diac6toxytdtraline. 

2. Utilisation des 2-aminotStralines disubstitu^es en 6,7 de formule g6n6rale (I) : 




et de leurs sels pharmacologiquement acceptables, ou X et Y, identiques ou differents, sont choisis 
dans le groupe form§ par les groupes mgthoxy, ac^toxy et fluoro ; et R et Ri , identiques ou differents, 
sont choisis dans le groupe forme par I'hydrogene et les groupes ethyle, propyle, cyclopropylmethyle, 
2-hydroxy-2-phenylethyle, 2-hydroxy-2-(4-methylphenyl)£thyle et 2-hydroxy-3-(4-mgthoxyphenoxy)- 
propyle, pour preparer une composition pharmaceutique douee d'activite immunomodulatrice. 

3. Utilisation selon la revendication 2, dans laquelle la 2-aminotetraline disubstituee en 6,7 est la 2-[(N-2- 
hydroxy-2-(4-methylphenyl)ethyl)amino]-6,7-dimethoxytetraline. 

4. Utilisation selon la revendication 2, dans laquelle la 2-aminotetraline disubstituee en 6,7 est la 2-[(N- 
^thyl-N-2-ph^nyl-2-hydroxy4thyl)amino]-6,7-dim6thoxytetraline. 

5. Utilisation selon la revendication 2, dans laquelle la 2-aminot6traline disubstituee en 6,7 est la 2-[(N,N- 
dicyclopropylmethyl)amino]-6,7-dimethoxytetraline. 

6. Utilisation selon la revendication 2, dans laquelle la 2-aminotetraline disubstituee en 6,7 est la 2-[(N-2- 
hydroxy-3-(4-methoxyph§noxy)propyl)amino]-6,7-dimethoxyt6traline. 

7. Utilisation selon la revendication 2, dans laquelle !a 2-aminotetraline disubstituee en 6,7 est la 2-amino- 
6-fluoro-7-m§thoxyt4traline. 

8. Utilisation selon la revendication 2, dans laquelle la 2-aminot6traiine disubstituee en 6,7 est la 2-N- 
propylamino-6,7-diacetoxytetraline. 

9. Composition pharmaceutique douee d'activite immunomodulatrice, comprenant de la 2-N-propylamino- 
6,7-diacetoxytetraline en une quantity efficace pour provoquer un effet immunomodulateur chez un 
patient immunodeprime et un excipient pharmacologiquement acceptable pour celle-ci. 
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